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(54) ELECTRONICALLY CONTROLLED MECHANICAL TIMEPIECE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronically 
controlled mechanical timepiece which can quickly 
respond to speed governing control and can be reduced, 
in cost. 

SOLUTION: An electronically controlled mechanical 
timepiece is provided with a generator 20 which 
converts the mechanical energy transmitted from a 
spiral spring through a train wheel into electrical energy 
and a rotation control means 50 which is driven with the 
converted electrical energy to control the rotational 
period of the generator 20. The control means 50 is 
provided with a speed comparator circuit 54 which 
compares a rotation detecting signal from a rotation 
detecting circuit 53 with a reference signal from a 
frequency dividing circuit 52 at every period of the 
rotational waveform of a rotor and a brake control circuit 
56 which controls a brake so that the brake may be 
applied to the rotor when the comparator circuit 54 . 
judges that the period of the rotation detecting signal is 

shorter than that of the reference signal and may not be applied to the rotor when the circuit 
54 judges that the period of the rotation detecting signal is longer than ihat of the reference 
signal. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

iThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] An electronics control t3^e machine clock equipped with a generator which 
changes into electrical energy mechanical energy of a spiral spring and a spiral spring 
transmitted through **** characterized by providing the following, an indicator 
combined with said and a roll control means to drive with said changed electrical 

energy and to control a rotation period of said generator Said roU control means is an 
oscillator circuit which makes a reference signal used as a time amount standard of a 
clock. A rotation detector which detects rotation of Rota of said generator A speed 
comparator circuit which measures a reference signal output of said oscillator circuit, 
and a rotation detecting- signal output of said rotation detector for every period of a 
rotational wave form of Rota A brake control circuit controlled in this speed comparator 
circuit to add a brake to a period of the following one period of Rota, and Rota, and not. 
to add a brake to a period of the following one period of Rota, and Rota when a period of 
a rotation detecting signal is longer than a period of a reference signal when a period of 
said rotation detecting signal is shorter than a period of said reference signal 
[Claim 2] It is the electronics-control type machine clock which is comparing signaMevel 
change timing after fixed time amount with output timing of the next rotation detecting 
signal of said rotation detecting signal from said rotation detecting signal of a reference 
signal output outputted according to a rotation detecting signal to which said speed 
comparator circuit's is outputted from said rotation detector in an electronics -control 
type machine clock according to claim 1, and is characterized by to compare a period of a 
rotation detecting signal with a period of a reference signal. 

[Claim 3] It is the electronics control type machine clock characterized by performing 
chopper brake control in case said brake control circuit adds a brake to Rota in an 
electronics control type machine clock according to claim 1 or 2. 



[Claim 4] While said rotation detecting signal and reference signal are equipped with an 
updown counter inputted into a rise count input and a down count input, respectively in 
an electronics control type machine clock according to claim 1 to 3 When a cumulative 
error detection output outputted according to a counter value is an ON state, this 
updown counter An electronics control type machine clock characterized by being 
constituted so that the progress / delay output which has priority over an output of said 
brake control circuit, and controls a brake may be outputted according to a counter 
value. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the electronics 
control type machine clock which drives correctly the indicator fixed to *f ** by changing 
mechanical energy in case a spiral spring opens into electrical energy with a generator, 
operating a roll control means with the electrical energy, and controlUng the rotation 
period of a generator. 
[0002] 

[Background of the Invention] What was indicated by JP,7-119812,B and JP,8-50186,A 
is known as an electronics control type machine clock which drives correctly the 
indicator fixed to **** and displays time of day correctly by controlling the current value 
which mechanical energy in case a spiral spring opens is changed into electrical energy 
with a generator, and a roll control means is operated with the electrical energy, and 
flows in the coil of a generator. 

[0003] What was indicated by JP,7-119812,B preparing the angle range which turns off 
a brake, raises the rotational speed of Rota for every period of a reference signal, and 
increases the amount of generations of electrical energy, and the angle range which 
applies brakes and is turned at a low speed, and raising generated output in between 
where said rotational speed is high, while Rota rotated one time that is, as the fall of the 
generated output at the time of a brake was compensated, it was governing it. 
[0004] Moreover, what was indicated by JP,8-50186,A counted the reference pulse and 
the measurement pulse detected with rotation of Rota, and compared the number of 
reference pulses with the number of measurement pulses, in the 1st condition that the 
number of reference pulses is smaller than the nimiber of measurement pulses, 
generated the brake signal with which said measiwement pulse was answered by the 



control meanS; and pulse width was set up, and was performing brake control. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since ON control and OFF control 
of a brake were surely performed for every reference signal while Rota rotates one time 
that is, the amount of roll controls of Rota for every reference signal was not made so 
greatly, but by the time it shifted to the normal control state, it required time amount, 
and some which were indicated to JP,7-119812,B had the problem that responsibility 
was low, when the time of the standup of a generator etc. and control separated greatly 
especially. 

[0006] Moreover, since the pulse width of the brake signal generated for every reference 
signal was fixed, by the time it shifted to the normal control state, time amount was 
taken, and some which were indicated to JP,8-50186,A had the same problem that 
responsibility was low, since the amount of brakes for every reference signal was fixed, 
when control separated greatly. 

[0007] Moreover, the control means which generates the brake signal with which the . 
measurement pulse other than the circuit which detects the 1st and 2nd condition was 
answered, and.pulse width was set up by the count and comparison of a reference pulse 
and a measurement pulse needed to be established separately, the configuration became 
complicated and there was also a problem that cost was high. 

[0008] The purpose of this invention has the quick responsibility of governing control, 
and it is to offer the electronics control type machine clock which can also reduce cost. 
[0009] 

[Means for Solving the Problem] A generator from which an electronics control type 
machine clock of this invention changes into electrical energy mechanical energy of a 
spiral spring and a spiral spring transmitted through In an electronics control 
type machine clock equipped with an indicator combined with said '*^***, and a roll 
control means to drive with said changed electrical energy and to control a rotation 
period of said generator An oscillator circuit which makes a reference signal with which 
said roll control means serves as a time amount standard of a clock using a quartz 
resonator etc., A speed comparator circuit which measures a rotation detector which 
detects rotation of Rota of said generator, and a reference signal output of said oscillator 
circuit and a rotation detecting- signal output of said rotation detector for every period of 
a rotational wave form of Rota, In this speed comparator circuit when a period of said 
rotation detecting signal is shorter than a period of said reference signal It is 
characterized by having a brake control circuit controlled to add a brake to a period of 
the following one period of Rota, and Rota, and not to add a brake to a period of the 



following one period of Rota, and Rota when a period of a rotation detecting signal is 
longer than a period of a reference signal. 

[0010] An electronics control t3^e machine clock of this invention drives an indicator 
and a generator by spiral spring, and governs a rotational frequency of Rota, i.e., ******, 
by applying brakes to a generator with a braking means of a roll control means. 
[0011] A roll control means of a generator under the present circumstances, a reference 
signal output from an oscillator circuit, and a rotation detecting- signal output from a 
rotation detector In a speed comparator circuit, it compares for every period of a 
rotational wave form of Rota. By the comparison result a brake control circuit When a 
period of a rotation detecting signal is shorter than a period of said reference signal (i.e., 
when rotational speed of Rota is quicker than a reference signal output) A brake is 
added to a period of the following one period of Rota, and Rota, and when a period of a 
i-otation detecting signal is longer than a period of a reference signal (i.e., when 
rotational speed of Rota is slower than said reference signal output), it controls not to 
add a brake to a period of the following one period of Rota, and Rota. 
[0012] For this reason, since brakes will continue being applied until rotational speed 
becomes slower than a reference sipoial output, when torque of sources of mechanical 
energy, such as a spiral spring, is large, rotation of a generator is progressing for 
example, and a condition that rotational speed of Rota is quicker than a reference signal 
output continues, it can govern to a quickly normal rotational speed, and quick control 
of responsibility can be performed. 

[0013] Moreover, a period of a rotation detecting signal of Rota is shorter than a period 
of a reference signal, or it is long, or since a chisel was detected and brake control is set 
up, a configuration of a roll control means is simphfied and cost can also be reduced. 
[0014] Under the present circumstances, said speed comparison means is comparing 
signal level change timing after fixed time amount with output timing of the next 
rotation detecting signal of said rotation detecting signal from said rotation detecting 
signal of a reference signal output outputted according to a rotation detecting signal 
outputted from said rotation detector, and it is desirable to compare a period of a 
rotation detecting signal of Rota with a period of a reference signal. 
[0015] Whenever it makes it output a reference signal output according to a rotation 
detecting signal, fixed timing can compare a next rotation detecting signal and a next 
reference signal output. For this reason, a comparison with a rotation detecting signal 
and a reference signal output can always be performed on exact and fixed criteria, also 
in the condition of Rota immediately after starting of a generator being stabiUzed and 
not rotating especially, a rotation condition of Rota can be grasped certainly and 



correctly, and suitable brake control can be performed. 

[0016] Furthermore, in case said brake control circuit adds a brake to Rota, it may 
perform chopper brake control. If chopper brake control is performed, there is an 
advantage which can increase braking torque maintaining generated output more than 
fixed. 

[0017] Moreover, while the electronics-control type machine clock of this invention is 
further equipped with the updown counter as which said rotation detecting signal and 
reference signal are inputted into a rise count input and a down count input, 
respectively, this updown counter may be constituted so that the progress / the delay 
output which has priority over an output of said brake control circuit, and controls a 
brake may output according to a coxmter value, when the cumulative error detection i 
output outputted according to a counter value is an ON state. 

[0018] Like [ when an impact joins the time of starting of a generator, and a clock ], 
since brake control can be performed so that a cumidative error may be coimted and the 
error may be abolished if it has such an updown counter, when rotation of Rota shifts 
greatiy, the gap can be lost and it can return to a quickly normal control state. 
[0019] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is 
explained based on a drawing. 

[0020] Drawing 1 is the plan showing the important section of the electronics control 
type machine clock of the 1st operation gestalt of this invention, and drawing 2 and 
drawing 3 are the cross section. 

[0021] The electronics control type machine clock is equipped with the barrel vehicle 1 
which consists of spiral spring la, barrel gear lb, barrel truth Ic, and Id of barrel lids. 
As for spiral spring la, barrel gear lb and an inner edge are fixed to barrel truth Ic for 
an outer edge. Barrel truth Ic is supported by a cope plate 2 and ****** 3^ and it is being 
fixed with the angle hole screw 5 so that it may rotate by the angle hole vehicle 4 and 
one. 

[0022] Although the angle hole vehicle 4 is rotated clockwise, ** has geared with ** 6 so 
that it may not rotate counterclockwise. In addition, since the method of rotating the 
angle hole vehicle 4 clockwise and rolling spiral spring la is the same as that of the 
automatic volume of a machine clock, or a **** device, explanation is omitted. It 
accelerates rotation of barrel gear lb 7 times, and accelerates 6.4 times one by one to 
the No, 2 vehicle 7. To the No. 3 vehicle 8 9.375 It double-accelerates, and to the No. 4 
vehicle 9, it accelerates 3 times, and it accelerates 10 times to the No. 5 vehicle 10, and a 
total of 126,000 times accelerates to the No. 6 vehicle 11 through each **** 7-11 which it 



accelerates 10 times and serves as accelerating **** to Rota 12. 
[0023] The second hand 14 to which the minute hand 13 to which cylinder kana 7a 
performs a time stamp to cylinder kana 7a performs a time stamp in the No. 4 vehicle 9 
is being fixed to the No. 2 vehicle 7, respectively. Therefore, what is necessary is just to 
control Rota 12 to rotate by 5rps, in order to rotate the No. 2 vehicle 7 by Irph and to 
rotate the No. 4 vehicle 9 by Irpm. Barrel gear lb at this time is set to l/7rph. 
[0024] This electronics control type machine clock is equipped with Rota 12, the stator 
15, and the generator 20 that consists of coil blocks 16. Rota 12 consists of Rota magnet 
12a, Rota kana 12b, and Rota circle -of -inertia board 12c. Rota circle -of -inertia board 12c 
is for lessening rotational frequency fluctuation of Rota 12 to the driving torque 
fluctuation from the barrel vehicle 1. A stator 15 carries out the coil of the stator-coil 15b 
of 40,000 turns to stator object 15a. 

[0025] The coil block 16 carries out the coil of the coil 16b of 110,000 turns to core i6a. 
Here, stator object 15a and core 16a consist of PC permalloys etc. Moreover, stator-coil 
15b and coil 16b are connected to the serial so that the output voltage which applied 
each generation-of-electrical-energy voltage may come out. 

[0026] Next, the control circuit of an electronics control type machine clock is explained 
with reference to drawing 4 and 5. 

[0027] The block diagram showing the electronics control type machine clock of this 
operation gestalt is shown in drawing 4 , and the circuit diagram is shown in drawing 5 . 
[0028] the rectifier circuit 21 where the ac output from a generator 20 consists of 
pressure-up rectification, full wave rectification, half-wave rectification, transistor 
rectification, etc. - letting it pass - a pressure up -• it is rectified. The loads 22, such as 
ICs for control, such as a roll control means, and a quartz resonator, are connected to 
the rectifier circuit 21. In addition, drawing 4 has indicated independently [ a load 22 ] 
each functional circuit of explanation constituted in IC for convenience. 
[0029] The brake circuit 23 from which it connected with the serial and transistor 23B 
of damping resistance 23A and Nch, or Pch was constituted by the generator 20 is 
connected to juxtaposition. The roll control means 50 is connected to the brake circuit 23. 
In addition, the diode other than damping resistance 23A may be suitably inserted in a 
brake circuit 23. 

[0030] The roll control means 50 is constituted by an oscillator circuit 51, the frequency 
divider 52, the rotation detector 53, the speed (frequency) comparator circuit 54, and the 
brake control circuit 56. 

[0031] An oscillator circuit 51 outputs an oscillation signal using quartz-resonator 51A, 
and dividing of this oscillation signal is carried out by the frequency divider 52 to a 



certain fixed period. With this operation gestalt, as shown in drawing 5 , it has two 
frequency dividers 52A and 52B. In addition, a reference signal may be created using 
various kinds of criteria standard sources of vibration etc. instead of quartz-resonator 
51A. 

[0032] Frequency divider 52A outputs the 16kHz pulse signal for making the reset pulse 
mentioned later. Frequency divider 52B outputs a. lOHz reference clock (reference 
signal) to the speed comparator circuit 54. 

[0033] It has four flip-flops 61-64, and the inverter (reversal) gates 65 and 66 and the 
AND gates 67, and the speed comparator circuit 54 is constituted, as shown in drawing 
5. 

[0034] Flip-flops 61 and 62, the inverter gate 65, and the AND gate 67 are used in order 
to create the counter reset pulse 70 in the timing chart of drawing 6 , and they are 
constituted so that the counter reset pulse 70 may be outputted corresponding to the .. 
standup of a motor pulse (rotation detecting signal). In addition, each flip-flops 61-64 . 
are constituted so that data may be outputted to outputs 1Q-4Q at the time of falling of 
a clock. 

[0035] The flip-flop 63 is constituted so that the reference clock from frequency divider 
52B which is reset by said counter reset pulse 70 and is similarly reset by the reset 
pulse 70 may be received by the clocked into. And in this circuit, since ground level is set - . 
as H level, according to the time of falhng of a reference clock, H level signal is 
outputted from output 3Q (refer to the timing chart of drawing 6 ). Therefore, if the 
following motor pulse will be inputted by the time of falling change of a reference clock 
and a reset pulse 70 is outputted, output 3Q will not change with L level signal (refer to 
2 period eye from the left of drawing 6 ). 

[0036] The flip-flop 64 into which output 3Q is inputted Since a brake control pulse is 
outputted and the motor pulse is inputted into the clocked into through the inverter 
gate 66, As for the following period to which, as for the following period to which H level 
signal was outputted from output 3Q, the signal (brake control OFF) of H level was 
outputted from output 4Q, and L level signal was outputted from output 3Q, L level 
signal (brake control ON) is outputted. 

[0037] Output 4Q of this flip -flop. 64 is outputted to the gate of transistor 23B of Fch as 
it is. Therefore, if L level signal is outputted from this output 4Q, it wiU be maintained 
by ON condition, a generator 20 will short-circuit, and transistor 23B will require a 
brake. 

[0038] On the other hand, if H level signal is outputted from output 4Q, in order that 
the gate voltage of transistor 23B may go up, transistor 23B is maintained by the OFF 



condition and a brake does not join a generator 20. Therefore, this speed comparator 
circuit 54 is also making the brake control circuit 56 serve a double purpose. 
[0039] Next, the actuation in this operation gestalt is explained also with reference to 
the timing chart of drawin^r 6 . 

[0040] If a generator 20 begins to operate and a motor pulse (rotation detecting signal) 
is detected in the rotation detector 53, each flip-flop 61 and the reset pulse 70 which 
synchronized with the motor pulse in 62 grades will be generated first. 
[0041] And frequency divider 52B reset by this reset pulse 70 outputs the reference 
clock (lOHz) on the basis of a reset pulse 70 to a flip-flop 63. Therefore, a flip-flop 63 
generates the signal which starts from a reset pulse 70 after fixed time amount (this 
operation gestalt lOOmsec(s)) progress in output 3Q. However, since a flip-flop 63 is also 
reset when the following motor pulse is inputted and a reset pulse 70 is generated 
before fixed time amoxmt progress (i.e., when the standup timing of the following motor 
pulse is earlier than the falling timing of a reference clock), output 3Q is maintained 
with the condition of L level. 

[0042] And output 4Q of a flip-flop 64 When H level signal is outputted from 3Q (i.e., 
when the standup timing of the following motor pulse is later than the falUng timing of 
a reference clock) The signal (H level signal) which turns off the period of one period of 
the following motor pulse and a brake is outputted. On the contrary, when L level signal 
is outputted from 3Q G.e., when the standup timing of the following motor pulse is 
earlier than the falling timing of a reference clock), the signal (L level signal) which 
turns on the period of one period of the following motor pulse and a brake is outputted. 
[0043] Thereby, when a period is [ a motor pulse ] short, that is, the rotational speed of a 
generator 20 is high compared with a reference clock, since the brake circuit 23 of a 
generator 20 is turned on, a brake is added, and the brake circuit 23 of a generator 20 is 
turned off by reverse when [ that the period of a motor pulse is long that is, ] the 
rotational speed of a generator 20 is low, and a brake is taken off compared with a 
reference clock, governing of a generator 20 is performed. 

[0044] in addition although the reference signal of frequency divider 52B has a time 
lag between the standup timing of a motor pulse since it is generated according to the 
timing of falling of the counter reset pulse 70 - this gap - the case of this operation 
gestalt max about Blmicrosec it is while it is very small, since most gap time 
amount is regularity, in case it compares each motor pulse with a reference signal, that 
effect can also abolish it. 

[0045] According to such this operation gestalt, there are the following effects, 
[0046] ** Compare the rotation detecting signal (motor pulse) of Rota 12 with a 



reference signal (reference clock). Since very simple control of detecting whether the 
period of a rotation detecting signal being short or long compared with the period of a 
reference signal, applying the period brakes of the following one period of Rota 12 in 
being short, and not applying brakes in being long is performed Circuitry can be 
simplified, components cost and a manufacturing cost can be reduced, and an 
electronics control tjrpe machine clock can be offered cheaply. 

[0047] ** If the condition that the period of a rotation detecting signal is short continues 
compared with the period of a reference signal since brake control is performed for every 
period of Rota 12 for example, even when it can continue applying brakes and the 
rotation periods at the time of the standup of a generator 20 etc. are shifted more 
greatly than a criteria period, it can bring close to criteria speed quickly, and 
responsibility of governing control can be made quick. 

[0048] ** Since it is reset by the reset pulse 70 based on a motor pulse, frequency divider 
52B can synchronize a motor pulse and a reference signal, since the reference signal 
compared. with a motor pulse can always be done to a fixed period from a reset pulse 70, 
can always judge correctly the progress/delay over the reference signal of a motor pulse, 
and can perform brake control. 

[0049] Since the period of a motor pulse is not fixed especially immediately after 
starting of a generator 20, either, there is a possibility that a phase with a reference 
signal may shift and an exact comparison may become impossible, but since a reference - 
signal is reset and it is made to synchronize with a motor pulse by the reset pulse 70 for 
every period of a motor pulse with this operation gestalt, also immediately after starting 
of a generator 20, exact brake control can be performed and the stability of a system can 
also be secured. 

[0050] ** Although the generating period of a motor pulse has velocity turbulence in the 
short term since each period of a motor pulse is always compared with a reference signal 
and you are making it reflected in brake control of the motor pulse just behind that, 
continuing changing over long duration can be prevented. For this reason, there is no 
wandering of movement which is the degree which people can recognize by speed 
change of a generator 20 at the time of movement of an electronics control type machine 
clock, and though it is a simple configuration, it can offer the electronics control type 
machine clock which is satisfactory practically. 

[0051] Next, the 2nd operation gestalt of this invention is explained with reference to 
drawing 7 and 8. in addition, this operation gestalt setting the component the same 
as that of the above-mentioned 1st operation gestalt, or same the same sign giving 
explanation an abbreviation or it carries out simple. 



[0052] As this operation gestalt is shown in drawing 7 , only the point of having formed 
the chopper ring circuit 80 which consists of NAND gate 83 where the output of the 
inverter gate 81, the chopper pulse generating circuit 82 of several several lOHz ■ kHz 
(for example, lOHz - lOkHz) degree, the inverter gate 81, and the chopper pulse 
generating circuit 82 is inputted into output 4Q of a flip-flop 64 is different from said 1st 
operation gestalt. 

[0053] With this operation gestalt of this, if L level signal which turns on a brake circuit 
23 from a flip-flop 64 is outputted as shown in the timing chart of drawing ft , a 
generator 20 will also be controlled by becoming a chopper brake control output and 
transistor 23B being turned on and off by the chopper ring circuit 80 with this output by 
the chopper brake. 

[0054] Also in such this operation gestalt, when the same effect as ** of said 1st 
operation gestalt - ** is acquired, there is an effect which can increase braking torque, 
maintaining generated output more than fixed, since ** chopper ring control is 
performed. That is, by turning on and off and carrying out the chopper ring of the 
transistor 23B which can short-circuit the coil both ends of a generator 20, when 
transistor 23B is turned on, short brakes are applied to a generator 20, and the coil of a 
generator 20 is covered with energy. On the other hand, if transistor 23B is turned off, a 
generator 20 operates, and since a part for the energy with which said coil was covered 
is contained, an electromotive voltage will increase. For this reason, if a generator 20 is 
controlled by the chopper ring, the fall of the generated output at the time of a brake can 
be filled up by part for tihie rise of the electromotive voltage at the time of switch-off, 
damping torque can be increased, maintaining generated output more than fixed, and 
the long electronics control type machine clock of the persistence time can be 
constituted. 

[0055] Next, the 3rd operation gestalt of this invention is explained with reference to 
drawing 9 and 10, in addition, this operation gestalt setting the component the 
same as that of the above-mentioned 1st operation gestalt, or same - the same sign - 
giving explanation an abbreviation or it carries out simple. 
[0056] This operation gestalt is equipped with the updown covmter 92 by which the 
motor pulse was considered as the rise count input, and the output (reference signal* 
lOHz) of the frequency divider 91 which is not reset was considered as the down coxint 
input as shown in drawing 9 . The cumulative error of the motor pulse over a reference 
signal is counted by carrying out coxmting of the motor piilse from the time of starting of 
a generator 20, and the output of a frequency divider 91, and measuring them by this 
updown counter 92. 



[0057] When a cumiilative error becomes large when H level signal is usually outputted 
to this updown counter 92 and said counter value crosses a fixed range that is, the 
cumulative error detection output which outputs L level signal, and the progress / delay 
output which outputs the signal (H level signal) which will output the signal (L level 
signal) which txirns on a brake if said cumulative error is the direction of motor pulse 
advance, and turns off a brake if it is the direction of delay are prepared. In addition, as 
for progress / delay output, the cumulative error detection output is maintained at L 
level at the period of H level. 

[0058] Said cumulative error detection output is inputted into the AND gate 93 with 
output 4Q of a flip flop 64, and the output of this AND gate 93 is inputted into the OR 
gate 94 with said progress / delay output. r 
[00.59] With such this operation gestalt, a motor pulse and the reference signal of a 
frequency divider 91 count by the updown coxmter 92 to starting of a generator 20 and 
coincidence. When the difference of the enumerated data of a motor pulse and the 
enumerated data of a reference signal has fallen [ the counted value of an updown 
counter 92 ] within the fixed range in the set point that is, based on output 4Q of a . . . 
flip-flop 64, brake control is performed like said 1st operation gestalt. 
[0060] If the generator 20 is rotating quickly, the enumerated data of a motor pulse 
become larger than the enumerated data of a reference signal on the other hand and the < 
difference becomes beyond the set point, a cumulative error detection output will serve 
as L level. For this reason, a mask is applied to output 4Q of a flip-flop .64, the output of 
the AND gate 93 is always set to L level, and output 4Q is canceled. 
[0061] For this reason, the signal of progress / delay output is outputted to a brake 
circuit 23, and a brake is controlled so that this abolishes a cumulative error. That is, 
when the enxmierated data of a motor pulse are larger than the enumerated data of a 
reference signal, L level signal is outputted, a brake is turned on compulsorily, when the 
enumerated data of a motor pulse are smaller than the enumerated data of a reference 
signal, H level signal is outputted and a brake, is turned off compulsorily. 
[0062] According to such this operation gestalt, when the same effect as ** of said 1st 
operation gestalt • ** is acquired, there is the following effect. 
[0063] ** Since the updown counter 92 is formed, when the cumulative error of the 
motor pulse advance / delay over a reference signal can be counted and a cumulative 
error becomes large beyond the set point, brake control can be performed so that that 
cumulative error may be abolished, for this reason, when the cumulative error has 
arisen, it can return to normal control quickly, and the responsibility of governing 
control can be raised further. 



[0064] In addition, this invention is not limited to said each operation gestalt, and the 
deformation in the range which can attain the purpose of this invention, amelioration, 
etc. are included in this invention. 

[0065] For example, the chopper ring circtdt 80 of the 2nd operation gestalt is 
established in the output side of the OR gate 94, and you may enable it to perform 
chopper ring control also in the 3rd operation gestalt in said 3rd operation gestalt. 
[0066] Moreover, what is necessary is just to set up suitably the concrete configuration 
of the speed comparator circuit 54 or the brake control circuit 56 not only according to 
said each operation gestalt but according to the configuration of the brake circuits 23 
when transistor 23B of Nch is used etc. Moreover, what is necessary is just to set up 
suitably the output of frequency divider 52A which the counter reset pulse 70 generates 
not only according to a 16kHz pulse signal but according to the rotation period of Rota 
12 etc. 

[0067] Furthermore, what is necessary is just to set up suitably the means which 
compares the period of the rotation detecting signal of Rota, and a reference signal not 
only according to the thing of each of said operation gestalt but according to a 
configuration. 
[0068] 

[EfiFect of the Invention] As stated above, according to the electronics control type 
machine clock of this invention, the responsibility of governing control is quick and can 
also reduce cost. 



TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the electronics 
control type machine clock which drives correctly the indicator fixed to **** by changing 
mechanical energy in case a spiral spring opens into electrical energy with a generator, 
operating a roll control means with the electrical energy, and controlling the rotation 
period of a generator. 



PRIOR ART 



[Background of the Invention] What was indicated by JP,7-119812,B and JP,8-50186,A 
is known as an electronics control type machine clock which drives correctiy the 
indicator fixed to **** and displays time of day correctiy by controlling the current value 



which mechanical energy in case a spiral spring opens is changed into electrical energy 
with a generator, and a roll control means is operated with the electrical energy, and 
flows in the coil of a generator. 

[0003] What was indicated by JP,7-119812,B preparing the angle range which turns off 
a brake, raises the rotational speed of Rota for every period of a reference signal, and 
increases the amount of generations of electrical energy, and the angle range which 
applies brakes and is turned at a low speed, and raising generated output in between 
where said rotational speed is high, while Rota rotated one time that is, as the fall of the 
generated output at the time of a brake was compensated, it was governing it. 
[0004] IMoreover, what was indicated by JP,8-50186,A counted the reference pulse and 
the measurement pulse detected with rotation of Rota, and compared the number of 
reference pulses with the number of measurement pulses, in the 1st condition that the 
number of reference pulses is smaller than the number, of measurement pulses, 
generated the brake signal with which said measurement pulse was answered by the 
control means, and pulse width was set up, and was performing brake control. 



EFFECT OF THE INVENTION 

[Effect of the Invention] As stated above, according to the electronics control type 
machine clock of this invention, the responsibility of governing control is quick and can 
also reduce cost. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since ON control and OFF control 
of a brake were surely performed for every reference signal while Rota rotates one time 
that is, the amount of roll controls of Rota for every reference signal was not made so 
greatly, but by the time it shifted to the normal control state, it required time amount, 
and some which were indicated to JP,7-119812,B had the problem that responsibility 
was low, when the time of the standup of a generator etc. and control separated greatly 
especially. 

[0006] Moreover, since the pidse width of the brake signal generated for every reference 
signal was fixed, by the time it shifted to the normal control state, time amount was 
taken, and some which were* indicated to JP,8-50186,A had the same problem that 
responsibility was low, since the amount of brakes for every reference signal was fixed. 



when contxol separated greatly. 

[0007] Moreover, the control means which generates the brake signal with which the 
measurement pulse other than the circuit which detects the 1st and 2nd condition was 
answered, and pulse width was set up by the count and comparison of a reference pulse 
and a measurement pulse needed to be established separately, the configuration became 
complicated and there was also a problem that cost was high. 

[0008] The purpose of this invention has the quick responsibility of governing control, 
and it is to offer the electronics control type machine clock which can also reduce cost. 



MEANS 



[Means for Solving the Problem] A generator from which an electronics control type 
machine clock of this invention changes into electrical energy mechanical energy of a 
spiral spring and a spiral spring transmitted through ****, In an electronics control 
type machine clock equipped with an indicator combined with said ****, and a roll 
control means to drive with said changed electrical energy and to control a rotation 
period of said generator An oscillator circuit which makes a reference signal with which 
said roll control means serves as a time amount standard of a clock using a quartz 
resonator etc., A speed comparator circuit which measures a rotation detector which 
detects rotation of Rota of said generator, and a reference signal output of said oscillator 
circuit and a rotation detecting- signal output of said rotation detector for every period of 
a rotational wave form of Rota, In this speed comparator circuit when a period of said 
rotation detecting signal is shorter than a period of said reference signal It is 
characterized by having a brake control circuit controlled to add a brake to a period of 
the following one period of Rota, and Rota, and not to add a brake to a period of the 
following one period of Rota, and Rota when a period of a rotation detecting signal is 
longer than a period of a reference signal. 

[0010] An electronics control type machine clock of this invention drives an indicator 
and a generator by spiral spring, and governs a rotational frequency of Rota, i.e., ******, 
by applying brakes to a generator with a braking means of a roll control means. 
[0011] A roll control means of a generator under the present circumstances, a reference 
signal output from an oscillator circuit, and a rotation detecting- signal output from a 
rotation detector In a speed comparator circuit, it compares for every period of a 
rotational wave form of Rota, By the comparison result a brake control circuit When a 
period of a rotation detecting signal is shorter than a period of said reference signal (i.e., 
when rotational speed of Rota is quicker, than a reference signal output) A brake is 



added to a period of the following one period of Rota, and Rota, and when a period of a 
rotation detecting signal is longer than a period of a reference signal (i.e., when 
rotational speed of Rota is slower than said reference signal output), it controls not to 
add a brake to a period of the following one period of Rota, and Rota. 
[0012] For this reason, since brakes will continue being applied until rotational speed 
becomes slower than a reference signal output, when torque of sources of mechanical 
energy, such as a spiral spring, is large, rotation of a generator is progressing for 
example, and a condition that rotational speed of Rota is quicker than a reference signal 
output continues, it can govern to a quickly normal rotational speed, and quick control 
of responsibility can be performed. 

[0013] Moreover, a period of a rotation detecting signal of Rota is shorter than a period 
of a reference signal, or it is long, or since a chisel was detected and brake control is set 
up, a configuration of a roll control means is simphfied and cost can also be reduced. 
[0014] Under the present circumstances, said speed comparison means is comparing 
signal level change timing after fixed time amount with output timing of the next 
rotation detectiag signal of said rotation detecting signal from said rotation detecting 
signal of a reference signal output outputted according to a rotation detecting signal 
outputted from said rotation detector, and it is desirable to compare a period of a 
rotation detecting signal of Rota with a period of a reference signal. 

[0015] Whenever it makes it output a reference signal output according to a rotation 
detecting signal, fixed timing can compare a next rotation detecting signal and a next 
reference signal output. For this reason, a comparison with a rotation detecting signal 
and a reference signal output can always be performed on exact and fixed criteria, also 
in the condition of Rota immediately after starting of a generator being stabilized and 
not rotating especially, a rotation condition of Rota can be grasped certainly and 
correctly, and suitable brake control can be performed. 

[0016] Furthermore, in case said brake control circuit adds a brake to Rota, it may 
perform chopper brake control. If chopper brake control is. performed, there is an 
advantage which can increase braking torque maintaining generated output more than 
fixed. 

[0017] Moreover, while the electronics-control type machine clock of this invention is 
further equipped with the updown counter as which said rotation detecting signal and 
reference signal are inputted into a rise coimt input and a down count input, 
respectively, this updown counter may be constituted so that the progress / the delay 
output which has priority over an output of said brake control circuit, and controls a 
brake may output according to a counter value, when the cumulative error detection 



output outputted according to a counter value is an ON state. 

[0018] Like [ when an impact joins the time of starting of a generator, and a clock ], 
since brake control can be performed so that a cumulative error may be counted and the 
error may be abolished if it has such an updown counter, when rotation of Rota shifts 
greatly, the gap can be lost and it can return to a quickly normal control state. 
[0019] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is 
explained based on a drawing. 

[0020] Drawing 1 is the plan showing the important section of the electronics control 
type machine clock of the 1st operation gestalt of this invention, and drawing 2 and 
drawing 3 are the cross section. 

[0021] The electronics control tyj^e machine clock is equipped with the barrel vehicle 1 
which consists of spiral spring la, barrel gear lb, barrel truth Ic, and Id of barrel lids. 
As for spiral spring la, barrel gear lb and an inner edge are fixed to barrel truth Ic for 
an outer edge. Barrel truth Ic is supported by a cope plate 2 and 3, and it is being 

fixed with the angle hole screw 5 so tiiat it may rotate by the angle hole vehicle 4 and 
one. 

[0022] Although the angle hole vehicle 4 is rotated clockwise, ** has geared with ** 6 so 
that it may not rotate counterclockwise. In addition, since the method of rotating the 
angle hole vehicle 4 clockwise and rolling spiral spring la is the same as that of the 
automatic volume of a machine clock, or a **** device, explanation is omitted. It 
accelerates rotation of barrel gear lb 7 times, and accelerates 6.4 times one by one to 
the No. 2 vehicle 7. To the No. 3 vehicle 8 9.375 It double-accelerates, and to the No. 4 
vehicle 9, it accelerates 3 times, and it accelerates 10 times to the No. 5 vehicle 10, and a 
total of 126,000 times accelerates to the No. 6 vehicle 11 through each **** 7-11 which it 
accelerates 10 times and serves as accelerating **** to Rota 12. 

[0023] The second hand 14 to which the minute hand 13 to which cylinder kana 7a 
performs a time stamp to cylinder kana 7a performs a time stamp in the No. 4 vehicle 9 
is being fixed to the No. 2 vehicle 7, respectively. Therefore, what is necessary is just to 
control Rota 12 to rotate by 5rps, in order to rotate the No. 2 vehicle 7 by Irph and to 
rotate the No. 4 vehicle 9 by Irpm. Barrel gear lb at this time is set to l/7rph. 
[0024] This electronics control type machine clock is equipped with Rota 12, the stator 
15, and the generator 20 that consists of coil blocks 16. Rota 12 consists of Rota magnet 
12a, Rota kana 12b, and Rota circle-of-inertia board 12c. Rota circle of -inertia board 12c 
is for lessening rotational frequency fluctuation of Rota 12 to the driving torque 
fluctuation from the barrel vehicle 1. A stator 15 carries out the coil of the stator-coU 15b 



of 40,000 turns to stator object 15a. 

[0025] The coil block 16 carries out the coil of the coil 16b of 110,000 turns to core 16a. 
Here, stator object 15a and core 16a consist of PC permalloys etc. Moreover, stator-coil 
15b and coil 16b are connected to the serial so that the output voltage which applied 
each generation of electrical energy voltage may come out. 

[0026] Next, the control circuit of an electronics control type machine clock is explained 
with reference to drawing 4 and 5. 

[0027] The block diagram showing the electronics control type machine clock of this 
operation gestalt is shown in drawing 4 , and the circuit diagram is shown in drawing 5 . 
[0028] the rectifier circuit 21 where the ac output from a generator 20 consists of 
pressure-up rectification, full wave rectification, half- wave rectification, transistor 
rectification, etc. • letting it pass - a pressure up - it is rectified. The loads 22, such as 
ICs for control, such as a roll control means, and a quartz resonator, are connected to 
the rectifier circuit 21. In addition, drawing 4 has indicated independently [ a load 22 1 
each functional circuit of explanation constituted in IC for convenience. 
[0029] The brake circuit 23 from which it connected with the serial and transistor 23B 
of damping resistance 23A and Nch, or Pch was constituted by the generator 20 is 
connected to juxtaposition. The roll control means 50 is connected to the brake circuit 23. 
In addition, the diode other than damping resistance 23A may be suitably inserted in a 
brake circuit 23. 

[0030] The roU control means 50 is constituted by an oscillator circvdt 51, the frequency 
divider 52, the rotation detector 53, the speed (frequency) comparator circuit 54, and the 
brake control circuit 56, 

[0031] An oscillator circuit 51 outputs an oscillation signal using quartz-resonator 51A, 
and dividing of this oscillation signal is carried out by the frequency divider 52 to a 
certain fixed period. With this operation gestalt, as shown in drawing 5 , it has two 
fi-equency dividers 52A and 52B. In addition, a reference signal may be created using 
various kinds of criteria standard sources of vibration etc. instead of quartz-resonator 
51 A. 

[0032] Frequency divider 52A outputs the 16kHz pulse signal for making the reset pulse 
mentioned later. Frequency divider 52B outputs a lOHz reference clock (reference 
signal) to the speed comparator circuit 54. 

[0033] It has four flip-flops 61-64, and the inverter (reversal) gates 65 and 66 and the 
AND gates 67, and the speed comparator circuit 54 is constituted, as shown in drawing 

[0034] Flip-flops 61 and 62, the inverter gate 65, and the AND gate 67 are used in order 



to create the counter reset pulse 70 in the timing chart of drawing 6 , and they are 
constituted so that the counter reset pulse 70 may be outputted corresponding to the 
standup of a motor pulsiB (rotation detecting signal). In addition, each flip-flops 61-64 
are constituted so that data may be outputted to outputs 1Q-4Q at the time of falling of 
a clock. , 

[0035] The flip-flop 63 is constituted so that the reference clock from frequency divider 
52B which is reset by said counter reset pulse 70 and is similarly reset by the reset 
pulse 70 may be received by the clocked into. And in this circuit, since ground level is set 
as H level, according to the time of falling of a reference clock, H level signal is 
outputted from output 3Q (xefer to the timing chart of drawing 6 ). Therefore, if the 
following motor pulse will be inputted by the time of falling change of a reference clock 
and a reset pulse 70 is outputted, output 3Q will not change with L level signal (refer to 
2 period eve from the left of drawing 6 ). 

[0036] The flip-flop =64 into which output 3Q is inputted Since a brake control pulse is 
outputted and the motor pulse is inputted into the clocked into through the inverter 
gate 66, As for the following period to which, as for the following period to which H level 
signal was outputted from output 3Q, the signal (brake control OFF) of H level was 
outputted from output 4Q, and L level signal was outputted from output 3Q, L level 
signal (brake control 0^D is outputted. 

[0037] Output 4Q of this flip-flop 64 is outputted to the gate of transistor 23B of Pch as 
it is. Therefore, if L level signal is outputted from this output 4Q, it will be maintained 
by ON condition, a generator 20 will short-circuit, and transistor 23B will require a 
brake. 

[0038] On the other hand, if H level signal is outputted from output 4Q, in order that 
the gate voltage of transistor 23B may go up, transistor- 23B is maintained by the OFF 
condition and a brake does not join a generator 20. Therefore, this speed comparator : 
circuit 54 is also making the brake control circuit 56 serve a double purpose. 
[0039] Next, the actuation in this operation gestalt is. explained also with reference to 
the timing chart of drawing 6 . 

[0040] If a generator 20 begins to operate and a motor pulse (rotation detecting signal) 
is detected in the rotation detector 53, each flip-flop 61 and the reset pulse 70 which 
synchronized with the motor pulse in 62 grades will be generated first. 
[0041] And frequency divider 52B reset by this reset pulse 70 outputs the reference 
clock (lOHz) on the basis of a reset pulse 70 to a flip-flop 63; Therefore, a flip-flop 63 
generates the signal which starts from a reset pulse 70 after fixed time amount (this 
operation gestalt lOOmsec(s)) progress in output 3Q. However, since a flip-flop 63 is also 



reset when the following motor pulse is inputted and a reset pulse 70 is generated 
before fixed time amount progress (i.e., when the standup timing of the following motor 
pulse is earlier than the falling timing of a reference clock), output 3Q is maintained 
with the condition of L level. 

[0042] And output 4Q of a flip-flop 64 When H level signal is outputted from 3Q (i.e., 
when the standup timing of the following motor pulse is later than the falling timing of 
a reference clock) The signal (H level signal) which turns off the period of one period of 
the following motor pulse and a brake is outputted. On the contrary, when L level signal 
is outputted from 3Q (i.e., when the standup timing of the following motor pulse is 
earlier than the falling timing of a reference clock), the signal (L level signal) which 
turns on the period of one period of the following motor pulse and a brake is outputted. 
[0043] Thereby, when a period is I a motor pulse ] short, that is, the rotational speed of a 
generator 20 is high compared with a reference clock, since the brake circuit 23 of a 
generator 20 is turned on, a brake is added, and the brake circuit 23 of a generator 20 is 
turned off by reverse when [ that the period of a motor pulse is long that is, ] the 
rotational speed of a generator 20 is low, and a brake is taken off compared with a 
reference clock, governing of a generator 20 is performed. 

[0044] in addition - although the reference signal of frequency divider 52B has a time 
lag between the standup timing of a motor pulse since it is generated according to the 
timing of falling of the counter reset pulse 70 this gap the case of this operation 
gestalt - max ■ about 61microsec it is while it is very small, since most gap time 
amount is regularity, in case it compares each motor pulse, with a reference signal, that 
effect can also abolish it. 

[0045] According to such this operation gestalt, there are the following effects. 
[0046] ** Compare the rotation detecting signal (motor pulse) of , Rota 12 with a 
reference signal (reference clock). Since very simple control of detecting whether the. 
period of a rotation detecting signal being short or long compared with the period of a 
reference signal, applying the period brakes of the following one period of Rota 12 in 
being short, and not appl5ang brakes in being long is performed Circuitry can be 
simplified, components cost and a manufactviring cost can be reduced, and an 
electronics control type machine clock can be offered cheaply. 

[0047] ** If the condition that the period of a rotation detecting signal is short continues 
compared with the period of a reference signal since brake control is performed for every 
period of Rota 12 for example, even when it can continue applying brakes and the 
rotation periods at the time of the standup of a generator 20 etc. are shifted more 
greatly than a criteria period, it can bring close to criteria speed quickly, and 



responsibility of governing control can be made quick. 

[0048] ** Since it is reset by the reset pulse 70 based on a motor pulse, frequency divider 
52B can synchronize a motor pulse and a reference signal, since the reference signal 
compared with a motor pulse can always be done to a fixed period from a reset pulse 70, 
can always judge correctly the progress/delay over the reference signal of a motor pulse, 
and can perform brake control. 

[0049] Since the period of a motor pulse is not fixed especially immediately after 
starting of a generator 20, either, there is a possibility that a phase with a reference 
signal may shift and an exact comparison may become impossible, but since a reference 
signal is reset and it is made to synchronize with a motor pulse by the reset pulse 70 for 
every period of a motor pulse with this operation gestalt, also immediately after starting 
of a generator 20, exact brake control can be performed and the stabiUty of a system can 
also be secured, 

[0050] ** Although the generating period of a motor pulse has velocity turbulence in the 
short term since each period of a motor pulse is always compared with a reference signal 
and you are making it reflected in brake control of the motor pulse just behind that, 
continuing changing over long duration can be prevented. For this reason, there is no 
wandering of movement which is the degree which people can recognize by speed 
change of a generator 20 at the time of movement of an electronics control type machine 
clock, and though it is a simple configuration, it can offer the electronics control type 
machine clock which is satisfactory practically. 

[0051] Next, the 2nd operation gestalt of this invention is explained with reference to 
drawing 7 and 8. in addition, this operation gestalt ■ setting - the component the same 
as that of the above-mentioned 1st operation gestalt, or same - the same sign - giving 
explanation -- an abbreviation - or it carries out simple. 

[0052] As this operation gestalt is shown in drawing 7 , only the point of having formed 
the chopper ring circuit 80 which consists of NAND gate 83 where the output of the 
inverter gate 81, the chopper pulse generating circuit 82 of several several lOHz ■ kHz 
(for example, lOHz - lOkHz) degree, the inverter gate 81, and the chopper pulse 
generating circuit 82 is inputted into output 4Q of a flip-flop 64 is different from said 1st 
operation gestalt. 

[0058] With this operation gestalt of this, if L level signal which turns on a brake circuit 
23 from a flip-flop 64 is outputted as shown in the timing chart of drawing 8 , a 
generator 20 will also be controlled by becoming a chopper brake control output and 
transistor 23B being turned on and off by the chopper ring circuit 80 with this output by 
the chopper brake. 



[0054] Also in such this operation gestalt, when the same effect as ** of said 1st 
operation gestalt - ** is acquired, there is an effect which can increase braking torque, 
maintaining generated output more than fixed, since ** chopper ring control is 
performed. That is, by turning on and off and carrying out the chopper ring of the 
transistor 23B which can short-circuit the coil both ends of a generator 20, when 
transistor 23B is turned on, short brakes are applied to a generator 20, and the coil of a 
generator 20 is covered with energy. On the other hand, if transistor 23B is turned off, a 
generator 20 operates, and since a part for the energy with which said coil was covered 
is contained, an electromotive voltage will increase. For this reason, if a generator 20 is 
controlled by the chopper ring, the fall of the generated output at the time of a brake can 
be filled up by part for the rise of the electromotive voltage at the time of switch-off, 
damping torque can be increased, maintaining generated output more than fixed, and 
the long electronics control type machine clock of the .persistence time can be 
constituted. 

[0055] Next, the 3rd operation gestalt of this invention is explained with reference to 
drawing 9 and 10. in addition, this operation gestalt setting the component the 
same as that of the above-mentioned 1st operation gestalt, or same — the same sign 
giving - explanation ■■ an abbreviation - or it carries out simple. 

[0056] This operation gestalt is equipped with the updown counter 92 by which the 
motor pulse was considered as the rise coimt input, and the output (reference signal 
lOHz) of the frequency divider 91 which is not reset was considered as the down count 
input as shown in drawing 9 . The cumulative error of the motor pulse over a reference 
signal is counted by carrying out counting of the motor pulse from the time of starting of 
a generator 20, and the output of a frequency divider 91, and measuring them by this 
updown coimter 92. 

[0057] When a cumulative error becomes large when H level signal is usually outputted 
to this updown counter 92 and said counter value crosses a fixed range that is, the 
cumulative error detection output which outputs L level signal, and the progress / delay, 
output which outputs the signal (H level signal) which will output the signal (L level 
signal) which turns on a brake if said cumulative error is the direction of motor pulse 
advance, and turns off a brake if it is the direction of delay are prepared. In addition, as 
for progress / delay output, the cumulative error detection output is maintained at L 
level at the period of H level. 

[0058] Said cumulative error detection output is inputted into the AND gate 93 with 
output 4Q of a flip-flop 64, and the output of this AND gate 93 is inputted into the OR 
gate 94 with said progress / delay output. 



[0059] With such this operation gestalt, a motor pulse and the reference signal of a 
frequency divider 91 count by the updown counter 92 to starting of a generator 20 and 
coincidence. When the difference of the enumerated data of a motor pulse and the 
enumerated data of a reference signal has fallen [ the counted value of an updown 
counter 92 ] within the fixed range in the set point that is, based on output 4Q of a 
flip-flop 64, brake control is performed like said 1st operation gestalt. 
[0060] If the generator 20 is rotating quickly, the enumerated data of a motor pulse 
become larger than the enumerated data of a reference signal on the other hand and the 
difference becomes beyond the set point, a cumulative error detection output will serve 
as L level. For this reason, a mask is applied to output 4Q of a flip-flop 64, the output of 
the AND gate 93 is always set to L level, and output 4Q is canceled. 
[0061] For this reason, the signal of progress / delay output is outputted to a brake 
circuit 23, and a brake is controlled so that this abolishes a cumulative error. That is, 
when the enumerated data of a motor pulse are larger than the enumerated data of a 
reference signal, L level signal is outputted, a brake is turned on compulsorily, when the 
enumerated data of a motor pulse are smaller than the enumerated data of a reference 
signal, H level signal is outputted and a brake is turned off compulsorily; 
[0062] According to such this operation gestalt, when the same effect as ** of said 1st 
operation gestalt •** is acquired, there is the following effect. 

[0063] ** Since the updown covinter 92 is formed, when the cumulative error of the 
motor pulse advance / .delay, over a reference signal can be counted and a cumulative 
error becomes large beyond the set point, brake control can be performed so that that 
cumulative error may be abolished, for this reason, when the cumulative error has 
arisen, it can return to normal control qmckly, and the responsibihty of governing 
control can be raised further. 

[0064] In addition, this invention is not limited to said each operation gestalt, and the 
deformation in the range which can attain the purpose, of this invention, amelioration, 
etc, are included in this invention. 

[0065] For example, the chopper ring circuit 80 of the 2nd operation gestalt is 
established in the output side of the OR gate 94, and you may enable it to perform 
chopper ring control also in the 3rd operation gestalt in said 3rd operation gestalt. 
[0066] Moreover, what is necessary is just to set up suitably the concrete configuration 
of the speed comparator circuit 54 or the brake control circuit 56 not only according to 
said each operation gestalt but according to the configuration of the brake circuits 23 
when transistor 23B of Nch is used etc. Moreover, what is necessary is just to set up 
suitably the output of fi-equency divider 52A which the counter reset pulse 70 generates 



not only according to a 16kHz pulse signal but according to the rotation period of Rota 
12 etc. 

[0067] Furthermore, what is necessary is just to set up suitably the means which 
compares the period of the rotation detecting signal of Rota, and a reference signal not 
only according to the thing of each of said operation gestalt but according to a 
configuration. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the plan showing the important section of the electronics control type 

machine clock in the 1st operation gestalt of this invention. 

[Drawing 2] It is the cross section showing the important section of drawing 1 . 

[Drawing 31 It is the cross section showing the important section of drawing 1 . . 

I Drawing 4l It is the block diagram showing the configuration of this operation gestailt. 

[Drawing f5l It is the circuit diagram showing the configuration of the roll control means 

of this operation gestalt. 

[Drawing 6l It is a timing chart in the circuit of this operation gestalt. 

[Drawing 7 1 It is the circuit diagram showing the configuration of the 2nd operation 

gestalt of this invention. 

[Drawing 8l It is a timing chart in the circuit of the 2nd operation gestalt. 

[Drawing 9l It is the circuit diagram showing the configuration of the 3rd operation 

gjestalt of this invention. 

[Dra wing 10] It is a timing chart in the circuit of the 3rd operation gestalt. 
[Description of Notations] 

I Barrel Vehicle 
la Spiral spring 

7 No. 2 Vehicle 

8 No. 3 Vehicle 

9 No. 4 Vehicle 

10 No. 5 Vehicle 

II No. 6 Vehicle 

12 Rota 

13 Minute Hand 

14 Second Hand 



15 Stator 

16 Coil Block 

20 Generator 

21 Rectifier Circuit 

22 Load 

23 Brake Circuit 

23A Damping resistance 
23B Transistor 

50 Roll Control Means 

51 Oscillator Circuit 
51A Quartz resonator 

52/ 91, 52A, 52B Frequency divider 

53 Rotation Detector 

54 Speed Comparator Circuit 
.56 Brake Control Circuit 
61-64 Flip-flop 

70 Counter Reset Pulse 

80 Chopper Ring Circxiit 

82 Chopper Pulse Generating Circuit 

92 Updown Counter 



[Translation done.] 
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I Crt(c1ltjS*^x^«.ate|pI»*mig2 2ttt»Jir|BiE 

[0 0 2 9] %ma2 0lCf*. $Iij!)lStA2 3 A^c):l/N 
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(D*>r SV^^^A'- h#fiB) , SfeoTT. S*^P ':;^<7> 

•JHz'V h/<;i/X7 Ojb^tb^S^x-Si:. ai:ta3Q(*LUX 
;ue^a)**-eSE4bL3Si^ (06(D2E3b^i^2^M@# 

[0036] tij:ta3 QA<A:^^;IX'5>:7y 'y:>"37p*y:;f6 
41*. :f u— ^Siieai/^;ux^tii:;b-r'g)4*(^"Cfey. -€-(7) 

<7 P »V ^ A* IZ^— ^ /^;UX S-r ^ h 6 6 * 

aiLTA:tiLTLN-5fci6. £b:^3Q;&^^^HU'<;^{i-§■;&< 
itl:^**vfc;:fe(;)Smi*. lii:^4Q3!)^t»(*H u^^ucoil^ 

(^U— ^SIWOF F) t^i:ft3QA^P)LU 

'<;uii-^3b<m:ti^3Kfr::fe<;)SM!*. LU-<;Hi-^ 

[0037] C<D:7U >'*:7P'y3^6 4(7)aj*4Qf*. 

•e<z>**p c h(;> h^>vx^ 2 3 Ba)<f— hicm:^* 
;K'5>« «£oT. C(7)al:b4Q;5^bLU^;Hi-§■;^)<^ii:^^F 

*ti>^. h^>vX^ 2 3 Bl*ON«®|C«t}#**t. * 
aa 2 O A< 3 — h * *IT ^ o 

[0 0 3 8] — tli:tI4Q3!)^t>HU^;^^i■^3^)<ti3:/3* 
;|x^<!r. h^VvX^ 2 3 Ba)<f— hai±3!)<±/)<'&fc 
to. h^>yX^2 3B(*OFF«ffilC{tl#$3|x. «B 
a2 Olrl*:f U-^;!)<AD:bb3ij:L>o (j£oT. C(;)alJSit 

RlellSs 4i*::fu--^*lt^In]s&5 e^^^LTLx^o 
[0 0 3 9] ta-z^ i^mmm\zt^\-ihm%tM^(n^ 

[OO4 0] ^ma2o*M^8!iLtetoTisie«ituiHiK5 

3T*^-'$'/^;ux (liltEJgltlJfi-^) *<eiaiS*x^i:. * 
-r^-^'U •v::^:7P'y:;f6 1 . 6 2i?-e^— ^^/^^uxirpi 

[004 1] -^LT. C(OU-tr':; h/^;UX7 OlzJ:oT 
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JSJ^SI-eii^— ^ /^;uxa) 1 SSBSI^ y -tr h/^;ux 7 
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^-yr-tu^oj-c. Sgl:a2 o<7)ei^jE^-e4i. lEfitJ'cf::^ 
[0 0 5 0] (s>mz^-^/^j\.:x.<D^mmt. &mm^ 

Sif^lc. «^a2 0a)5lJe^^blcJ:oTA3b<S^T*# 
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[0 0 5 3] zia):^mmmmx*{t. mQCD"^-^ z^cr^^ 
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